Information concerning the physiological state of human sensory nerve fibres can be obtained by direct recording of nerve action potentials and computation of their conduction velocities. This is in contrast with the more indirect method of computing motor nerve conduction velocities by recording evoked muscle action potentials. Digital sensory stimulation gives rise to pure sensory nerve action potentials. In the arms these can be recorded with varying degrees of difficulty by proximal surface electrodes. With the exception of the sural nerve (Shiozawa and Mavor, 1969; DiBenedetto, 1970; Cape, 1971) , pure sensory nerve conduction velocities in the legs have not been measured for proximal and distal segments with surface electrodes. Distal peroneal (DiBenedetto, 1970; Cape, 1971) and posterior tibial nerve (DiBenedetto, 1970) latencies have, however, been obtained. Using needle recording electrodes Gilliatt et al. (1961) demonstrated that mixed peroneal nerve action potentials could be recorded at the knee after stimulation at the ankle. Mavor and Atcheson (1966) demonstrated similar findings for the posterior tibial nerve using surface recording electrodes at the popliteal fossa. The low amplitude of the recorded 942 potentials necessitated the use of electronic summation (Nuclear Data Enhancetron). Electronic summation or averaging has been used by other investigators for the recording of low voltage human nerve action potentials (Buchthal and Rosenfalck, 1966; Liberson et al., 1966; Behse and Buchthal, 1971) . The purpose of this paper is to describe the use of an averaging device to obtain pure peroneal and posterior tibial sensory nerve conduction velocities with surface recording electrodes in normal subjects and in patients with neuropathy.
METHODS
Using a new 400-ordinate analogue 'averager' developed (Shiozawa and Mavor, 1969 (Fig. 1) . electrode enables the peroneal fibres dorsally and the Accurate location of the surface markings of the posterior tibial fibres ventrally to be stimulated nerve between toe and knee is essential, the recording without changing electrodes. Surface recording points being established by prior stimulation of the electrodes are placed over the nerve at the medial motor fibres using conical stainless steel electrodes of malleolus (R1) and popliteal fossa (R2). gave a mean value in the six normal subjects studied of 47-4 mps (SD 4-71), ranging from a low of 42-1 to a maximum of 54-0 mps. The peroneal mixed motor and sensory nerve conduction velocity obtained by stimulating the nerve at the ankle and recording at the knee with surface electrodes gave a mean velocity of 53-5 mps (SD 5-0), for eight of the 10 normal subjects studied, varying between 45-3 and 61-8 mps. Similar recording from the posterior tibial sensory fibres gave a mean velocity of 49-7 mps (SD 2-3) with a range of 45-3 to 52-1 mps (Table  2) . A mean amplitude of nerve action potentials at the knee of 0-3 ,uV (SD 0-08) was found in eight subjects studied with a range of 0-2 to 0-4 uxV, similar to that in the peroneal nerve. The mean motor conduction velocity, using the same techniques was 45-5 mps (SD 5-47) in six subjects, ranging from 38-6 to 51-7. Nerve to nerve mixed conduction velocity averaged 54-7 mps (SD 2-9) in nine subjects, with a range between 51-9 and 58-6 mps.
These techniques were then applied to 17 patients (age range 16-65 years) with various forms of peripheral neuropathy (Tables 3 and  4) . Patients with severe clinical neuropathy (cases 2, 3, 6, 7, 13, and 16) often had no evoked response, but those with a mild to moderate disorder had variable responses with nerve action potential amplitudes in the range of 0-1 to 0-3 pxV at the knee (Fig. 6 ). Of those with measurable responses, none had severe clinical neuropathy. In the patients with less severe clinical neuropathy, some with borderline and slightly slow motor conduction velocities had clearly slow sensory velocities. For example, case 17 had a posterior tibial nerve motor conduction velocity of 40 mps but a sensory velocity of only 27 mps. Similar examples are seen with the posterior tibial nerve studies in case 14 and also for the peroneal nerve in case 4 (Fig. 6 ). In the latter, a slightly slow motor velocity of 43-5 mps is to be compared with a clearly slow sensory conduction velocity of 36-4 mps. It was interesting that in case 9, the patient with idiopathic sensory neuropathy, the peroneal nerve motor conduction velocity was only slightly slow at 42-3 mps. Out of 11 patients in whom peroneal nerve sensory studies were done, values were obtained in six, and in the remaining five there were no recordable nerve action potentials. Out of 10 posterior tibial nerve studies, only four had measurable responses. Computation of conduction velocity was possible in patients with responses, the mean being 38-8 mps in the peroneal with a range of 25-5 to 48-6 mps and in the posterior tibial 34-8 mps Buchthal and Rosenfalck (1966) and Behse and Buchthal (1971) , using needle recording electrodes, describe greater amplitude of nerve action potentials with amplitude reproducibility. However, the present method with surface electrodes also appears to be reproducible. In this study, potentials were obtained from all normal subjects and from patients with neuropathies showing values of amplitude as low as one-tenth of a microvolt without the risk of producing intraneural haematomas.
There There appears to be good correlation between absence of sensory nerve action potentials and severe clinical neuropathy. In cases with mild to moderate neuropathy there was a tendency for sensory conduction velocity to slow to a greater degree than the motor velocity. It would therefore appear to be a more sensitive index of a sensory-motor neuropathy than motor conduction studies alone. This is in agreement with studies of sensory distal latencies and nerve action potentials in diabetic (Downie and Newell, 1961) and uraemic (Preswick and Jeremy, 1964) neuropathies in the upper extremity.
It is of interest that the mean mixed nerve conduction velocities were often faster than either motor or sensory velocity alone. It should be recalled, however, that sensory velocity measurements were taken from the peak of the evoked potentials while motor and mixed nerve velocities were calculated from the onset of the initial negative deflection. An alternative explanation is that the faster alpha 1 spindle afferent fibres in the mixed nerve are recorded which would not be activated by direct digital sensory stimulation or be measured in the techniques of direct motor conduction.
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